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(54) MANUFACTURE OF SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE, SEMICONDUCTOR 
WAFER AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
integrated circuit device of high reliability and an epitaxial wafer 
of high quality and gettering capability at low cost. 
SOLUTION: A CZ wafer 1 (impurity concentration = about 5 x 
1018 atoms/cm3) is mounted on a boat, that is installed in an 
epitaxial growth oven to hold the entire circumference or a part 
of the peripheral part of the wafer 1 , and after impurities are 
diffused outward into the wafer 1 through its surface and 
backside by pre-heating the wafer 1, a gas is exhausted from 
the epitaxial growth oven. Then, reaction gas is introduced into 
the epitaxial growth furnace, an epitaxial layer (impurity 
concentration = about 1.4 x 1015 atoms/cm3) 2a and a 
semiconductor layer 2b are grown on both sides of the CZ wafer 
1 respectively at a temperature lower than the temperature of 
preheating by 50 to 100° C to form an epitaxial wafer 2EW. 
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[0 0 3 61 ^lggOE^l 3 a-1 3 d 0±g|5(C 
l±, SHk">'J =» >R*^€.ft4)f HH6W0R 1 5 
T^2SSO@Slll 6 a, 16b«$itT^o E 
m 6 ali, JiMieitHl 5UB?LSitfc«Na3Ll 7 a 
«rai:-C^lliOBSiSRl 3 b bWfiMlzmffiZiU E 
«ll 6 b«i, SM?L1 7bSrii:tflISO@2||l 3 
c fcm$tWK«*S*vcv»* 0 SBUl 6 a. 1 6bli, 
tfflx.tf S i i:C u fc3&*j&bn£itfcA 1 ^-ffS^: ^ itT 

[0 0 3 7] ffilSl 6 a, 1 6 b 0±S|5tC(± > BHfcS/'J 
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[0 0 3 8] ±|ELfc^ti3MIII]S&t£gtf>Rii 

5fj£*Bi 7-015 *m^xwm-rz>° 

[0 0 3 9] S1\ I7i:^tiTi:> pI« B a y 

*)?>frh%z>cz i <£>a®& <£ o^sn: pi© 

x^^tJH2a*J: l/^NgftJf 2 b iZix&xB 

-T&o CZfiAi, x.y£9* 9 s*»m2 a 
#J!2b(±, (1 0 0) ISSritBfcU xM9* 9 s** 10 
€ 2 a £5<t V$m#m 2 b ©RWi, fllxlf lO^mt 
* »? , (B) i£j£lift 1. 4X10 ,5 atoms 

/cm 3 "C^>^)o 

[0 0 4 0] 0 8t^-f itf^^rv^^ 

12 aO-hgBlCC VD (Chemical Vapor Deposition ) 
ffi-C9Mt*>U3>R2 2 (RI¥=ft4 0nm) fc&fb-> 
«; 3>12 3 (RI?=ft5 0 nm) fcfcJRfcXfcttU * 
v^t?7* F PvX bS-T^^trL'CM'fkv'J 3>^2 3 
*vn-?-^>;TL*:|£, ^fbv'J3>R2 3 Sr-r^^tc 
L-CKitv'J3>Bi2 2 txtf?^fvt)H2 a irSrWS 20 
?Lxm4 a&J&l&tZo ^EV>T9 0 0-1 

1 5 ovv>im.immzmLxm4 aortit.cBMfc->'j 

[0 0 4 l]^K, 09(C^i-J:dH, xtTi'^ytJl' 
12a <7)±g|5tC C V Dfe-C«Mt"> '^>I2 4 

l, ft i 0 0 ov.<D$k®m.*m.Lxm*7'> ; y-yT'( l 
fwi^ ^ 7 fv-x* y ^ 1 ^ mt^mmmmx-mt > u =» 

>R2 4£TOfbU 864 a©fl«i:»t;k»:J:i), 

*f-£**4*jaai-a„ 

[0 0 4 2]<fc(C 01 O^i-i^lC, xtf?*yt 30 

2 0 ov, mzmft^xyFrnoz^fXisv^mz a 

%)V3-)V3 ptafctiL-tZo nSfxjl/S niJitfpg! 
■Jill/ 3 p^^iftJtl±, 0!l;Ll£6X 1 0 1 * a t om 
s/cm 3 ti-%> 0 

[0 0 4 3] #UZ, mi 1 Izm-tXllZ. 3-y£9*\sl 

*m 2 a zf&mt LXTmm^mmizy- f mim i 40 
*jbr L£f£, r- h shur 7 ©±si5tr y- f mm 8 * 

f^yt)^2a ©SBlCffM $ «9T\ Refill 

tt***v» 0 y- h mm s i±, - f mtm 1 

Ltz*- \ii?*i"r)vm2a <D±M\Z CVD^tn M0fe 
fl>> 3 >jg|, w> 'J *M KBH3 iO»ffc-> 'J ^ >R 1 
OfcfllfcfcilMtU vOV^h^^iatK?-/ 

y > y-e^ n $>«>r*v<* -- > y Ltists 0 

y- FH1I8(±, nl^av'J a >BW)±»trw-> 'J 
KK^mi LT^M-fr-r HRfcirp*£$;rvCV» 50 
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•So y-b«S8li, nS^v'^^^ili/; 
li nI^ a V/ 'J n >R, TiN iff- 9 "s^ 4 h7-f K 
R) , WR«r«»Ufc3JiR«rifrfl!l«LT«) iv»„ 
[0 0 4 4] JfclC 01 2\Z7F$£n\z^ y— FM8 
<7)MfiJcOpS^-x-^3 pKnM^^£ 
LtnI#SM« (V-^i*jc, KW>«*) 9, 
9£tfMU nS^^^3 n Upl!*i&%>& -T * >*T*> 

6, 6 * : &WrtrZ,Z.b\Zl I), aft^IM I S FE 
TQnfcJ:O f pf--Y*;wS!MI SFETQp^fSt 
*o n»fftl«9, 9I±, W&tfl 0 15 a t oms 
/cm 2 SJgOt^ (As) LT}&£ 
pffl#-#^lt6, 6li % {f«x.{fl 0 15 a t oms 

/cm 2 mmny ^t^m (bf 2 ) ^-r^->*r*»ii 

ic C V Di£"CJ6« Ufc9Mb*> "J ^ >R«r^y3l4^ y ^ > 

yxmnLxr- \-mm8(ommz^^ v^*—^^ 

— 9-1 1 *3ft£1-*o nft^HMISFETQnffl 
V-x, KM >i3iO f p^-A'^;vaM I SFETQp 
©V-X. KP-f>l±, rm^KU-f > (Double Dif 
fused Drain ) 1Sit*>-5.v^l± L DD (Li^itly Doped Dr 
ain ) MTtX-MtfL-fZ Z\ti>X~Z2> 0 

[0 0 4 5] >klZ, m 1 3 KjjrT «£ O IZ^ n-7-**M& 
MI SFETQnfcitfpf-l'^UMI SFETQp 
L-Tt^r. fef ^ dp -> * ;Hg 2 a ©±SP(t C V D^t?^ 
<bv 'J3>gl2 *Jt«Lfclfe, 7 * h l^v^ h 
^ L/j K?^x?f> yxmtis V 3 >BH 1 2 <0-g|5 
ZmiLtZZblZX 0, pf^-^HMISFETQp 
<73 p 6 > 6 <0±«lC»«eL 1 4 a > 14b 

iBf&L. nft^HMISFETQn^nS^ft 
ffii^9 , 9 <D±.mz&mi 14c, 1 4 d Sr^fife-t^o 

[0 0 4 6] WZ, m 1 4 iZTfi-TX -) IC, ^^E?L 1 4 a 
-1 4 d*^jSLfcMMk->';3>Rl-2©JifflSK«jL(f 
9*)> f&X'A 1 -^R^lta Ltzm, 7*hU 
V*Y*-?*9\<zl.tzYl"(^v?->9'XA 1 -&^RSr 
>y-rz>z\t[zx t), pft*;VfflMI SFE 
TQpOp 6 , 6 M^tt izmm ZHtzS. 
j«13a, 13b, iSi^nft^JUMI SFETQ 
nOn SS^&frSii* 9 , 9 t ^ nfcia^ 1 
3c, 13 dSrWt^o 

[0 0 4 7] >XIZ^ mi S^-Ti^U, @a«tl 3 a- 

1 3 d<D±MizcvDmxmiti'>) =>>m& trzmmL 
xmmmm i 5 «Lti, 7 * h v 

K9-f iyf-^y-CJilWMtRl 5 tf>-£&£ffl 
?L1-*-i:(Cj; f), BR 1 3 b <0±«JCff«3L 1 7 a t 
»SU SBUl 3 cO±fiSKSM«Ll 7 b Sr^fiK-T'&o 

ffi-CA 1 -&^R*««Lfcfife, *^r*9 

\z\^fzyv-i^--j^>fxz\<DK i&&m&;*9--> 
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tti 6 a, stwmi 3 c tn^KHztrnzfttzwrn. 

1 6 bZm&irZo 

[0 0 4 8] %<F>\&. 6E&1 6 a. 16bco±g|5KCV 

COBS 1 coffitftSM I S F E T «r^-r*#2l&£Mi[!S& 
[0 0 4 9] rcOf^ ^fr^x./^^^^ 

izMLtzmZ (Mz-tf. 15 0^m) co^S^^Sr 
(f£o dO^SWBUt^i: ^ft?x.;Nco«®<0.i.ii 

10 0 5 0] rco«M ^ItJScoB® 1 tcifLl^ ^ 
^tfTOaWEWStlllSilifcC Z ^x/>H;^H;-hi: 

CZ'*^lc9Sffifcit^®£ie?drv-v;l''I 

2 a <t 2 b -e-e-ix-rtis^ - 1 k «t n , ^ 

•CC Z ^x./n 1 tf'CO^^-S-^aM^^^^tScLT 
CZ^^lco^fgcO^fcf^v^Jf 2 aW - h K 
- M -y y-f h CO £ K C i i: tfX § * <0 T% Y y 9 U > 
flfc&sWS < . *r^SSWl<o^iWl»aK-/n 7 r ;wco 
S9ft£J:SMI S FETC0*#1±^b£f*<" icD-C*££ 

[0 0 5 1] 4q«fc©a*l K-tiitf* _L|E.x.fcf 

* * v -v 2 E w££»c§Sit-f * i b tfx- § -2) 

COT', fflttSM I S F E T &¥£tf3MSII]8&fSe 30 
coSSit n X h & 3 t W § & o 

[0 0 5 2] =5nJ3, 44mo»|| 1 -Cli, xt'nvt 
;u-i7^/N 2 EW£1fjjS;-f £ C Z 1 0>RK*WIIK* 
5X10"atoms/cm 3 , xt:>Jf-y^;Vi20 
^*6Wffi£*l. 4 X 1 0 15 a t oms/cm 3 tU 

a*, c z i o>7MmmBtit* f j 9 u 

J:t>'7 7f7y7lHt*fiLT3 X 1 0' 6 a t oms 
/cm 3 J^Lt, lX10 2l atoms/cra 3 *W 

KlilX10 14 atoras/cm J J-jli, 3X10"a 40 
t oms/cm 3 JHm0>WBlZ&&ZtL&o 
[0 0 5 3] (HJfeco^2) HIl 6I±, -fUK-hS 

-fcT'i'COUffillfcTjrt-o •*)-t'7°?it&mmz£oximm 
C Z 1 BrtUiJv^TASfftiaK^jW?) 

[0 0 5 4] •^•fe7'^*fflv^^x.e^ + v^;l/'t/^N2 
EWco$UM£ti> *1% v'J3> (Si) WimZix 
tz^^fiZC Z 1 mt/Ut- bM3£i& 

U CZ^l OSMtc-9-t-/^±coS i £^¥1" 50 
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Zo cz^^i^mmizmw-^i^s i coissiiyw 

fc- b^KI-ioTftUffll^n^o EffMco)¥$coS i £C 
Z >^ jl^n l cogffilcffM; L£f£> RlH^RlSar* 
AUCZ-)i^l COMlCie^*->^;Hg 2 SrflM 

z^^io«ii*fen**H^*^*l» (B) cof^g 

[0 0 5 5] dcoi^jc, ***0^»2{CJ:fttf, * 
•fc (ifflJ! fttc J: o TjJDfgi $ C0T% CZ->xni 
ffil*l<oiag^*^— fc^>), -i-fc:?*~>-Y>Hf 2co)¥ 

[0056] mmtDim 3 ) a 1 7 ci. ismoim 

3 OJ|M!IM**«0ttiS£**:*i-5l«KIHBI-e**o 
[0 0 5 7] #^fficD^SI3co#jg#&»[IIB&ggti, 
HiffBUjfieOJ&Sl 1 CO^ fcf * * v * > •> ^ > 2 E W<0±® 
CDRAM (Dynamic Random Access Memory) Sr^JiKL 
3t^C0"Cib* o 

[0 0 5 8] xt*^-/t)H2 aUJ^jR^irfcpiaf 
3 p co-SCt- li. DRAMCOp«^>J-b;v^«fiS:-r^ 
n ^;pScOp< ^6 >; -tr^S^M ISFETQs 
J5K^^Ti5l} % ft&co— g|S{C(±^2[B]^COn^--fr^;wSM 
I SFETQni s fM§ii.tv , So ^e^^rv-^r 
IV|2 aKff^SiXTtnM^-X-^S n U Ji^IllKco p 
f ^^JUMI SFETQp55«$ifCv^c 
t)HKiMISFETQt, nff^JUMISFE 
TQniJJi^p^^^^MMI SFETQpJiV 
4rv-\';L'S2 aCO^ffitCLOCOS (Local Oxidation 
of Si 1 icon) ffi-C^ES: L tz 7 -f - * K^-fbflg 2 8i:±o 

[00 5 9] ^t'J-tJU^MISFETQttnf 
^^^SMI SFETQnii, icLTpI^S p 
(CffM$^-W-cOnM^#^lt {V-*W$U W 
4>mi$0 9, 9t, pa>!rx;U3pC0*I(:M?n 

hm@8 tXMfc-Ziv-C^&o pf + ^JVSMI 
SFETQpli> ±tUnl^x)l/3nl:M$^ 

6, 6h, nM^x.;U3 nC0*SlCffM$^7tr- 

[0 0 6 0] >-=E'J-t^»JRfflMI SFETQ t CO±.S? 
tClitf y MIB L 1 > BL275 r ^$nT*5«9, J^Sil 
S&COp^^l-SJMI SFETQpcnf + ^JVSMI 
SFETQnCO-?-^^icO±a5tci±^l«acoi£«ll 3 
e, 13f«$iW*o Ify H&BL 1, BL2 
0±»lCttT»*K2-5 fc€F*l6»Bt2 6 tJig)5S:M2 

.7 1 *> h zzmmmmm^mmz-c amm $ $ h k 

•C-0±«C(4, ^2®g<7)g£i^l 6 c~ 1 6 f tf s JBJ&£ 
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10 0 6 1] ^i^C, *m&<7>Wm3K±iU£, Y 

v^v^2 EW£j£ffl1"£.ri:(CJ: >K DRAMO 

[0 0 6 2] itz. *mfo<Dim3iZ£iU^ $flEUK 
it? J- tf ? * -> * *flr.x^ 2 EWi: D R AM£Sgjt 
tSwt^liOT, DRAM^tSiin* hfcffiifc* 

ioo63] m&mm 4) hi 8 it. *mm<?>im 
[0064] *mm<DMm4<D*&t&m®&&mt. 

1:777 va-^t'J Sr^L7tt(0-eJb-& o -x-tf^^rv 

^yyi^^VcOpi^'J-b** itfi£1- 4 n * -V * 
I SFETQmt^fflMI SFET£ftJ£1-£ nft 
^)HMI SFETQ t fc^BK^itTiSlJ. *fe<9-g|5 
tCI±Hja@KOn'f-+*)l'aMI SFETQ n«£S 

SiSfflMISFET (nft^IMI S 
FETQtr) <^7-^ Kl/^>^U^Ltf- 

[0 0 6 5] i^. xk>+vt)l'i2 afcJ&K$*i.fc 
nSfx^3 nlCJiJSaiUKOpf-^^^MMI SFE 
TQp* J ?FM$tLTv^ 0 nft^HMISFETQ 
itu n.f t^iMI SFETQnJJilKpf 
MI SFETQpli, xfc>+ytJPi2a^Ii:L 
0 c o s iSTffM; Ltz yi-n> vm\M 2 8 ic £ otl 

[0 0 6 6] ^ 'J -tr ^£0 nf+^ Jl'lM I SFETQ 
mt±, ±i: LTpl7x^3 pKflMSft/.:— ^nl 
(V-x««, KW>IW 9; 9t, p 

>fY-\) 8 b, Y-VWM8 ±K j&K £ *t*:S& 2 Y~ 
hBfffcR2 9 b. f£2 r- hSKbR2 9±CM$ii^ 
3>hn-^- b 3 0t-e«S$iitv^ o JSjaHft 
©nf -V7"^IM I SFETQnli, itUpI7x 
^3 plZfcfS.ZHJz— tt<t>nM¥-mim&9, 9t p 
M*^)i>3pV>mMlzMi8.ZixfcY-hmim7 b. z 
<DY- VmW, 7 ±lzmfo$ixtzY- hW.M8 fcTfltJS 
pft^Jl'IMI SFETQpli> ±tL 
T n 12-7 3 n KffMS ftfc-ttO p &Hlti31i* 
(v-*gWt. Kl"f>«iiQ 6, 6i:> nI7x^3 

%> o 

[0 0 6 7] ^-t'J-b^nft^JUMISFETQ 
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m^.tSI'lciignif @CDE&1 3 g-1 3 i &t&&ZtL 
X&<). $b\z<Z<D±.mzi^ ^21BO0S^16g^ 
©fi£$itTV^ 0 MKWpffi'UMI SFET 
Qptnff * rt-SM I S F E T Q n ^-e^r-eno±SI5 
Kliilllf BOE&l 3 j aWSftTis > £t>lc-£- 
*>±»U(i, f&2H BO@&j3ll 6 h«Bft*iiTV»4. 
[0 0 6 8] ^<7)«t^(- % *2!J&«>0St4 ictauf, r 

- h mm 7 0»E*3 «t 01f*|6lK- £ , iroY-yf 

io zzbizx «k 7 7-y->o.^^e , J<ofi^i4i5 ii/SSig* 

g i f) £f6]±£-££ i t &X'£ ho 
[0 0 6 9] tfz, *$tffc4HglU ^itCSt 

it 3 X h -5 i t: ri*-C£ £ o 

[0 0 7 0] (hj&ousi 5 ) m 1 9 ii, ^mm^mrn 

[0 0 7 1] $Ii0^5«)f$j^liKIIEli, 
mflfillifeo^ l eoitf^^->^;i/7i/N2 EWioil 
20 (CS RAM (Static Random Access Memory ) &MtiSLL 
tzis<DX~$>Z>o -WSRAMO^^'J-tJKi, -x.fc?* + 
v^JHf 2 aCr>£M<D7 4 -A> Kf6l»R2 8 -T?J§H£H 

*ftfciiStt«i*Kj&as$rt.-c-v»4o -fen' 

&6i@<73MI SFET^H^ n*- + *>l'3HTMftft$tt. 
i— *f<£>fEl&fflM I S F E Tc-Woej|fflM I S F E 
T«pl7i^3 pWT&ttffl^l-ffM?^ p 
It«$it4-^ffflM I S F E T(i«E15fflM I 
S F E T<7)±gBUffM£*i-CV>£ 0 
[0 0 7 2] -#<OfeiifflM I S F E Tli. p 17x^ 
30 3 n OfSttifttKjBtt * n 4 3 8 * «t 

tfiT M*mtim (V-Xfiisfc. KU 4 5 

?>«r*y-bSMbll4-l4:, h^b)^4 1 _tK 

ZtiX^Zo UmmMI SFET<DY-Ym.M4 2I±. 

[0 0 7 3] -ttWfEiWBM I SFETIi. pS^x)i, 
3 n <DrmmmzMf& 2 titz n * S^fr^i* 3 8 15 «t 
0*n- St^Nlflm (V-^.^i*, KWd'^^i^) 3 7 

40 z otmmtswmw izmi& ? ivtzY- v wstim 3 5 
>^t>^^>y- hm^3 6 tx-mi&2ixx\,*z>o 

[0 0 7 4] -ttonmmM l S F E Tl±, .lEfflfflM I 
SFET <0±g)5(CfM $ it?t#HSft 5" 'J 3 > <b * * r 

- hm^4 7 fc, y- hS1£4 7<0±gfSlCJF^$^r 

-vmm4 6t, Y-hffim4 6<DZbiz±mzw 

&2titz&m& s s 'J = * * P (V - 

[0 0 7 5] K&s 4\*pMV>1- J r^)l'*Y 
50 ®, VcclitM, VssliGNDiS> DLIif-5- 
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[0 0 7 6] Z<7)£t^ 43tlfc0>S85£J:*i& r 

oy-^'j >^ti*<7)ii5v^e^*v^;i">^/N2 ew 

wfclC J: S R AM<0f- 9 'J ■f> v 3 > 

[0 0 7 7] *$m<Dim5lzXixlX. *fiBK«Bi$ii 
fcx tf ? * v -V 2 E WIC S R AM£giig1-£ C 
^-C § & £>-C\ S R AMW^3X h i&fa-fZ :t 10 

[0 0 7 8] VXt, $f^ti:±oti?ii^lS^ 

[0 0 7 9] fflx.{f, fflEHtfiOJgJB-Cli, CZ>>^ 
(VFffifoi&BttfS X 1 0'* a t oms/cm 3 , -xtf? 
^v^JViWUftilt^l. 4X10 ,5 atoms/ 
cm 3 T\ -eofp^^l OjumOp/p' 
^;p^7^N{r®ffl t7t/4 J x CZ^/ visits 20 
^;l/S<0^%itJtA f l 0 15 a t oms/cm 3 *-$ r 

[0 0 8 0] 

[0 0 8 1] *5SMKJ:*Ltf. ^««S^#S^»ia 
9')>?'mi3V>^z-\£9*i'*)l<'5x.^Z&^X h-C 

[BnBaffiJiL&Kig] 

[01] ( a ) - ( g ) (i, ^SSWoHttoiaK 1 -C* 

[02] «I^WIlti4xi:^yfJW 

•x/^<^gSBfflf® SIT-* -So 
[03] *5l^<0^JfeOffMl-C*^.^tf^#v-V^BS; 

[04] ^^onifeoff^ it-ab5xk>*->t ;ubS: 40 

[05] *%W<D%1fc<DTmAXibZ>3-^9 \ )\<l£ 

[0 6 ] ^minWfoDim 1 -CabSfflfflMM I S F E 

[0 7 ] *%m<vnmv>tem 1 -c**«iiaiM isfe 
t am Lfz*mimm®& ; &m<?>mkij&zm-tmn 

EBf®0-C£>& o 
[0 8 ] *%W<D$£mv>im 1 T**ffl«3aM ISFE 
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ffirffi0T-£>£ o 
[0 9 ] ^H^^^SfeOff^. 1 -CabiffiSIMM ISFE 

[0io] ^mm-mm^m 1 -e^stsMiyM i s f 

[0ii] *»"PJ©*ttw>#i!i i •ei.^ffiiiM i s f 
e t twM Ltz^m^fmm^^mk^jm^m-tm 

[012] *%&<?>mmv>]m 1 t^iSMSM i s f 
e t Lt:immmmm9.<oim^m«:mt^ 

[0i3] *%w<Dnm<7>Bm 1 ■c*-6*mmm i s f 

SMBr®0T-ab* o 

[014] ^H^O^JSO^S 1 -CabaffiWSJM I S F 
[01 5] *«WO*ttOSffilT*4*»ffllMI SF 

[016] *g«««ffii«®S2-eabsxe^*->^^ 

[017] ^H^^HiSOB^3-Cab-i.DRAM*fM 
LfciNif«ll»il»i6«**+55»KlBH-C**o 

[01 8] ^%m<r>%m<o^mA^h^7 ^ ? ->i« 
"j *^)SL^#^«^«iaK^s«-^i-^ffl5Wfffi0-e*) 

[019] *«W<D**fcOJBffl5T**SRAM*l&£ 
[#f-o»WB] 

1 ylj3>">XA (CZfX^) 

2 x.\Z9 **s\H'M 

2 EW ■Xfcr*3rv*>l/'>i/> 
2 a •xtf^+v*^® 

2 b 

3 n nUtf-** 

3 p pS->x;l. 

4 m^pS 
4a I 

6 pHWfWW* (V-^«fe KU-f >««) 

7 y- h^ftBI 

8 y-hm® 

9 n&NMMEtt (v-^iWU KW>W) 
1 0 Sfffcv 'J =» >R 

1 1 -»M K**-**'*— 
12 gfttv'J3>lg| 
1 3 a - 1 3 j W&. 
1 4 a - 1 4 d mSL 
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1 5 mmmwm 

1 6 a - 1 6 h 
1 7 a %mi 

1 7 b mmi 



1 8 

2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 

2 9 

3 0 
3 4 
3 5 
3 6 
3 7 
3 8 
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41 r~hmm 

42 y-ni 

45 n- m^m-frmm 

4 6 y-b^fta 

47 y-hm® 

4 8 pS^gftSU* 
4 9-51 ;< 9 )VW$k 

ioo -r > b 

B 1 ^1 h 
10 B 2 f 2^'-b 

BL1, BL2 tfy Mft 

DL f'-^lg 

C 

Qm nft^)HMI SFET 
Qn nft^HMISFET 
Qp pft^JUMISFET 
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